A laboratory tested various concentrations of arsenic on the growth of foraminifera and recorded their findings. Upon examination, the plotted probability density function for each of these trials resembled a similar shape. The plots were then characterized in a general model composed of linear segments. Using calculus, statistics such as the expected value, variance and standard deviation were calculated to interpret the collected data. The statistics revealed that arsenic limits the growth of ocean life.
PROBLEM STATEMENT
The purpose of this project is to explore the relationship between the growth of foraminifers and the concentration of arsenic found their surrounding environment.
MOTIVATION
For the past few decades, foraminifera in the world's oceans have been used as a bioindicator measuring the declining health of coral reefs. In particular, the growth of the common Caribbean reef foraminifer Amphistegina gibbosa d'Orbigny is ideally suited for such measurements (Hallock et al, 2003) . Foraminifers are exposed to arsenic (As) both naturally and through manmade pollutants, making this heavy metal preferable in experimentation (McCloskey, 2009) The data utilized by this project was taken from a study that looked at the impact of arsenic on the growth of foraminifera. Unlike previous experiments conducted in the field, this study was conducted in a laboratory allowing the researchers to control the environment and vary the only the arsenic concentration levels (McCloskey, 2009 
MATHEMATICAL DESCRIPTION AND SOLUTION APPROACH
From the eleven trials conducted, four were selected for analysis. The plotted charts in Figure 1 represent the Amphistegina gibbosa growth size probability for each of the four trials.
Note that the probability densities for each of the charts have a similar shape which can be By first considering the probability density when the foraminifers were exposed to 200 parts per billion (ppb) of arsenic, the following estimate was linearly modeled after the shape in For this model to be a well-defined continuous distribution, the sum of the probabilities must total to one. To ensure this is so we scale the function by a constant and equate to one, i.e. To see graphically, see Figure 3 (b) . From this, the probability that a tested Amphistegina gibbosa falls between a predefined growth range may be computed directly. For instance if a sample is randomly selected from this trial, the probability that the growth rate falls between 15 and 21 is computed as follows:
.
Therefore, 47% of all the samples in the Amphistegina gibbosa trial test with 200ppb As 3+ recorded growth rates between 15 and 21. This is a fairly large portion of all the samples and Table 4 below.
DISCUSSION
From 
CONCLUSION AND RECOMMENDATIONS
Foraminifer growth is a biological indicator for the overall health of coral reef.
Amphistegina gibbosa d'Orbigny is ideally suited for heavy metal environmental experimentation. McCloskey's experiment showed that higher concentrations of arsenic (As
3+
and As 5+ ) yields lower growth rates in Amphistegina gibbosa.
Further experimentation should determine the arsenic concentration levels which make the reef environment unsustainable. Once threatening levels have been identified, public policy can be enacted to prevent irreparable contamination in oceanographic wildlife. 
